Growing shares of international trade flows consist of intermediate and unfinished goods shipped from one country to another to combine manufacturing or services activities at home with those performed abroad. This configuration of the productive structure has been named "internationally fragmented." The purpose of our work is to analyze the labor market effects of international fragmentation of production, looking at how it affects relative labor demand. Models of trade due to fragmentation of production suggest that when international fragmentation takes place we might observe changes in factor proportions in the affected industries. We use outward-processing-trade data -specifically related to international fragmentation of production -to test if the shift in the ratio of skilled and unskilled labor employed in Italy and Germany during the 1990s is related to fragmentation.
Introduction
Recently, both theoretical and applied research have devoted increasing attention to the fact that large and growing shares of international trade flows consist of intermediate and unfinished goods shipped from one country to another to combine manufacturing or services activities at home with those performed abroad. The new configuration of the productive structure underlying such phenomena has been named "internationally fragmented." 1 Interest in international fragmentation of production (IFP) is due to the many -sometimes unexpected -effects it has on the organization of production, trade flows and international specialization, the distribution of income and labor markets.
The existing (but limited) empirical work in this field suggests that differences in factor prices, and labor cost differentials especially, are one of the main driving forces of international fragmentation. In Europe, the persistent wage gap between older EU members and countries in Eastern Europe and in the Mediterranean Basin explains to a large extent the decision by EU firms to transfer abroad more or less extensive segments of previously integrated production processes. But geographic and cultural proximity also plays a key role in the choice of localization. In many industries, delocalization of production appears to be a response to the increasing competitive pressure exerted by low-cost producers on European firms (Baldone, Sdogati, & Tajoli, 2002) .
Starting from these findings, the purpose of our work is to analyze the labor market effects of cross-border fragmentation of production in Europe. Models of trade due to fragmentation of production indicate that, when international fragmentation takes place, we can observe changes in factor proportions in the affected industries. But theoretical models of IFP indicate also that the sign of the effects of fragmentation on labor demand is a priori ambiguous, as it depends upon the factor intensity of the industries that fragment production, and on which production phases are delocalized. Therefore, the effects of fragmentation on labor markets turn out to be an empirical matter. We want to test if this shift in factor use is observable in Europe and it is related to fragmentation. We provide empirical evidence on the relationship between delocalization of production phases and the composition of employment in European countries.
The issue is not new and it is linked to the extensive debate on the relationship between globalization and the labor markets, which generated a large number of theoretical and empirical studies. In particular, a recent strand of literature focused on the impact of outsourcing and imports of intermediate goods on the labor market and on wage differentials. Earlier work on these issues by Feenstra and Hanson (1996, 1999) and Hanson (1996) focused on the U.S., which saw an increase in international fragmentation as trade in parts and intermediates with a number of comparatively low-wage countries (Mexico, first of all) was facilitated by the decline in commercial barriers. Europe experienced a similar phenomenon, especially thanks to the re-integration of the formerly planned economies of Central and Eastern Europe into world markets. A few recent papers examine the impact of fragmentation on labor markets in some European countries (Anderton & Brenton, 1999; Dell'mour, Egger, Gugler, & Pfaffermayr, 2000; Gorg, Hijzen, & Hine, 2001; Strauss-Kahn, 2004) . 1 Many different terms have been used in the literature for this phenomenon: vertical integration, delocalization, production sharing, super-specialization are a few examples (see Arndt & Kierzkowski, 2001; Deardorff, 2001a; Feenstra, 1998; Hummels, Ishii, & Yi, 2001 ). The proliferation of names indicates the interest raised by this form of production and trade. At the same time, the absence of a commonly accepted terminology suggests that the phenomenon is still ambiguously defined, as it is a relatively new and innovative aspect of the economic relations among countries.
The specific contribution of this paper is to extend the investigation to the cases of Italy and Germany, two countries that are highly involved in trade with Central and Eastern Europe. The paper uses a strictly defined measure of international fragmentation of production -trade flows for reasons of processing -that allows us to pinpoint the international linkages between production phases much better than general indices of import penetration employed in other analyses.
The empirical methodology is based on the work by Berman, Bound, and Griliches (1994) , who identify the causes of changes in the demand for skilled labor in the U.S. Their main candidates are increased international competition and labor-saving technological change. It is not straightforward to disentangle the effects of international trade and technological change, because international fragmentation may entail both changes in technology and increases in trade flows. If a given amount of final output is obtained with a smaller amount and/or a different proportion of domestic factors of production combined with foreign factors of production, IFP will appear in the data as a specific form of technological change, accompanied by a parallel increase in imports of intermediate or semi-finished goods. Therefore, for countries highly involved in international fragmentation, the distinction between "trade effects" and "technology effects" on labor demand might be inappropriate. We rather see IFP as a distinct -and to a large extent measurablecause of shifts in labor demand, possibly in addition to other forms of technological change and "traditional" trade.
The paper is organized as follows: the next section provides the theoretical background for our empirical investigation; Section 3 presents the data set and the stylized facts on international fragmentation of production and on the change in skilled/unskilled ratio in production in Italy and Germany. Section 4 is devoted to the econometric analysis of the relationship between IFP and changes in skill ratios, in order to assess whether fragmentation has changed the demand for skilled and unskilled labor in the countries examined; the main conclusions are presented in Section 5.
International fragmentation and income distribution
International fragmentation of production is defined as the process whereby previously integrated production activities are segmented and spread over an international network of production sites. The coordination of production activities taking place in different countries is likely to require some extra costs to pay for the needed services: transportation of goods between production locations, quality control, etc. (Jones & Kierzkowski, 2001) . As long as integrated production remains available, fragmentation of production will be adopted only if it does not increase overall production costs, and even more so if it is a cost-saving strategy. Therefore, specific circumstances are required for fragmentation to take place, as additional coordination costs must be offset by a reduction in other production costs. 2 International fragmentation of production can save costs mainly for two reasons: at given factor costs, the sum of segments of production needed to obtain the final good absorbs fewer production factors than integrated production (in which case, fragmentation would be a form of technical progress); or factor-price differentials between countries allow at least one fragment to be produced more cheaply in another country (Deardorff, 2001b) .
Here we will focus on the second case, which can arise when countries lie in different cones of diversification, so that even when trading, factor price differences will persist between them. In this case, producing different fragments of a final good in two different countries allows firms to arbitrage factor-price differentials. In a Heckscher-Ohlin framework, the larger the factor-prices differentials and the more different are factor intensities in the two segments, the more fragmentation will reduce costs. Even if there are coordination expenses, the fragmented technology may still reduce overall production costs as long as factor intensities and factor-price differentials are sufficiently large. 3 If the fragmented technology is adopted, the skill-abundant country will produce the skill-intensive components, while the low-skill-intensive activities will be moved to the skill-scarce country. Therefore, trade flows will change between the countries involved, as intermediate goods are shipped from one production location to another.
Not only trade flows will be affected. The industries involved might increase or decrease total output, depending upon the adjustments taking place, 4 and will change overall employment accordingly, but there will initially be an increase in the relative demand for the abundant factor. As emphasized by Deardorff (2001b) and Kohler (2004) , among others, if the industry experiencing fragmentation is large enough compared to the overall economy, it will affect equilibrium in other sectors through its effects on relative wages or employment. Taking into account the general-equilibrium effects, the change in relative factor prices depends on how the factor proportions of fragments compare to the average factor intensities within the country's cone. Therefore, international fragmentation of production need not harm unskilled workers in skill-abundant countries.
The ambiguity of the distributive consequences of international fragmentation persists also in a specific-factors model. As shown by Kohler (2001) , without international factor mobility and with sector-specific capital, the effect of outsourcing on the wage rate crucially depends on the factor-intensity assumption for the outsourced and non-outsourced fragment. In general, the effect will be stronger, the larger the fragmenting sector is in terms of its share on overall labor demand, and the more pronounced the factor-intensity difference between fragments within the sector. 5 Earlier empirical work on individual countries sometimes confirms and sometimes finds no evidence of a relationship between IFP and relative factor prices or factor demands. A study of the European Union by , in line with theory, finds that the effect of fragmentation on the skilled/unskilled ratio depends critically on the skill intensity of the outsourcing industry and that multiple outcomes are possible. But given that the European Union is itself a combination of very different economies, we examine separately the effects of international fragmentation on production and employment in Italy and Germany.
Empirical evidence on international fragmentation of production

Data on international fragmentation of production and skill employment
We begin our empirical analysis by examining a broad picture of outward fragmentation in Italy and Germany, 6 two very active countries in IFP especially toward Central and Eastern Europe. The object is to determine the sectors in which it is most prevalent and the key characteristics of those sectors that drive the final effects.
We focus on a very narrow measure of IFP, namely, outward processing trade (OPT). The Comext database from Eurostat collects trade flows registered as "trade for reasons of processing" (goods temporarily exported from EU to be processed abroad and eventually re-imported into the EU) using the Combined Nomenclature and the definitions adopted by EU legislation. OPT data provide a conservative and not exhaustive measure of the phenomenon of international fragmentation (as not all trade in intermediate and unfinished goods to be processed abroad is recorded as OPT according to Eurostat definition), but we believe that these are the most reliable data available for Europe at a highly disaggregated level, both sectorally and geographically. Furthermore, such a narrow measure should give us a better picture of the specific phenomenon we want to observe: not the general recourse to international outsourcing, but a re-organization of the production process toward what is sometimes called "production sharing," in which a firm not only buys intermediate inputs abroad, but it chooses to delocalize abroad a specific segment of its production, deciding exactly which phases of production are delocalized and how the processing is done abroad. This choice should have a very direct impact on the firm's demand for domestic factors.
To assess which industries are most affected by IFP, the disaggregated OPT data from Eurostat were re-aggregated to obtain a classification comparable to the standard classification of industrial activities (ISIC). With this new classification of OPT data we compute the ratio of the value of re-imported goods that were processed abroad to the value of domestic production. 7 It is clear that in many industries this new form of organization of production is non-negligible even with such a narrow indicator.
The other key variable in our analysis is relative employment of skilled and unskilled workers. We consider this variable rather than wage differentials between groups of workers for two reasons: first, the direct impact of delocalization decisions by firms should be on employment composition; and, second, in Europe labor-market characteristics imply that wages are not very responsive (at least in the short-to-medium run) to changes in demand. 8 Therefore, we expect relative employment to be more sensitive than wages to changes such as the international fragmentation of production.
Data on employment by industry are taken from national publications for 20 manufacturing sectors. The maximum level of disaggregation corresponds to 2-digit ISIC rev.3. We have data on employment of managers and employees (white-collars), and laborers and apprentices (blue-collars) at the industry level in Italy and Germany. These series allow us to examine how employment changes over time. We thus follow the literature in distinguishing between production and non-production workers. It is well-known that changes in the ratio of non-production and production workers are an incomplete representation of changes in skilled/unskilled workers, because skill upgrading might occur both for production and non-production workers, and type of occupation and skill endowment are only imperfectly correlated.
The role of international fragmentation of production
During the 1990s, the share of trade linked to international fragmentation in total trade flows and domestic production in Europe showed an upward trend. Between 1988 and the mid-90s, the share of registered EU re-imports (imports of goods previously temporarily exported to be processed) in 'normal' imports of goods doubled to 2.7%. The overall figure is not very high, except that OPT appears to be concentrated in a few specific sectors. 9 On average, Germany shows a higher propensity to use IFP than Italy: for the entire manufacturing sector, the ratio of OPT re-imports over domestic production is 1.5% in Germany and 0.7% in Italy. Both for Germany and Italy, we can observe basically two groups of sectors where international fragmentation plays a significant role in total production (Fig. 1 ). There is a group of so-called traditional sectors (namely textiles, apparel, shoes and to a smaller extent furniture), where production phases have become increasingly diversified in terms of factor intensity, and for which unskilled labor is the main factor of production in at least one phase. These are the sectors most subject to international fragmentation. In Germany, the practice to process abroad a large share of apparel production (code 18) started more than a decade ago, and re-imports of apparel amounted to more than 25% of domestic production in 1996, i.e., more than a quarter of German apparel was processed abroad. In Italy, the apparel sector is also the most affected, even if to a much smaller extent. In both countries, over time it is possible to observe an increase in the use of OPT in a number of sectors, with the particularly evident case of the apparel industry (code 18). In Italy, upward trends in the relevance of OPT also characterize textiles (code 17) and footwear (code 19), while in Germany the latter has reduced OPT (Fig. 2) . Fig. 1 . Italian and German re-imports over domestic production in 1996. Note: "Total" refers to the ratio of reimports from all geographical areas over domestic production, while "MedaEst" refers to the ratio of re-imports from countries in the Mediterranean Basin and in Central and Eastern Europe (see Appendix B for the exact definition of the area and for industry classifications). Source: Our calculations on Eurostat, Istat and OECD data. See Appendix B for details. The second group for which OPT is relevant is composed of relatively advanced industries: office machinery, communication equipment, precision instruments, and transport equipment. The reasons for IFP in these industries are probably different than in the traditional sectors. Here too, some production phases -such as assembly -have become increasingly standardized and more intensive in unskilled labor. But in these advanced sectors, fragmentation could also be driven by technological differences among countries and by technological inter-linkages, rather than by factor-cost differentials. In both Italy and Germany, the communication equipment industry is the most involved in the use of IFP within this second group, showing an increasing trend in OPT until the mid-1990s, but a slowdown in the last year of the sample.
The existence of dissimilarities between IFP in different industries is confirmed by evidence on the geographical origin of OPT flows. We expect the nature of OPT toward low-wage countries to be different from OPT toward countries with similar endowments and factor costs. Fig. 1 distinguishes OPT with the CEECs from countries located on the southern shore of the Mediterranean basin. These countries display a number of characteristics that make them a favorable location for some production phases: they are geographically close to the EU, reducing transport and coordination costs, and they are characterized by labor abundance and low labor costs relative to the EU. Furthermore, trade agreements with the CEECs and with some Mediterranean countries have reduced barriers between them and the EU. Indeed, most of OPT in textiles, apparel, footwear and furniture takes place in the CEECs and the countries of the Mediterranean basin. The share of these countries in Italian and German OPT is quite high as well in the electrical machinery industry (where the assembly phases are low-skillintensive), but it is very small in advanced industries, such as communication equipment (Fig. 1) .
It is also interesting to observe that in the last decade there has been a reorientation of Italian and German OPT -especially in traditional industries -toward the CEECs and the Balkans, at the expense of the Mediterranean countries. This reorientation indicates that IFP location is not determined uniquely by wage differentials. During the 1990s, wages in most of the CEECs rose relative to wages in the Mediterranean Basin, which therefore, should still be preferred for delocalization if we were to consider only this variable. 10 The observation is relevant, because if wage differentials are not the only reason behind IFP, this can affect the impact of IFP on the labor market.
The change in the relative demand for labor
A number of studies have shown, that in many countries there has been a shift over time in labor demand toward skilled workers. This occurred not only because of the increasing weight of technology-intensive sectors in manufacturing and of advanced services in the tertiary sector, but especially because within a number of industries production became more skill-intensive (Berman et al., 1994; Strauss-Kahn, 2004 ).
Italy and Germany are no exception in this respect, showing a tendency to increase the skilled-to-unskilled ratio in their work force both at the aggregate and at the industry level. 11 For the entire manufacturing sector, Germany has a slightly higher white-to-blue collar ratio than Italy (about 0.65 and 0.55, respectively), but in both countries we observe a similar upward trend. The ratio increased moderately in German and Italian manufacturing over the observation period, as a result of the small reduction in blue-collar employment and the stronger increase of white-collar employment (see Fig. 3 ).
Such upward tendency is common to most sectors, with a few exceptions in both countries, in which the skilled/unskilled labor ratio declines slightly during the observation period. These are office machinery, electrical machinery and motor vehicles in Italy and basic metals and office machinery in Germany. In these advanced sectors, the falling ratio of skilled/unskilled workers seems to be due to the overall decline of employment in the industry, which shed relatively more white-collar workers. In contrast, the upward trend in the use of skilled labor is evident not only in high-tech sectors, such as telecommunication equipment and aircraft equipment, but also in very traditional sectors, such as apparel and furniture.
The sectors most affected by IFP (textile, apparel and footwear) can be considered unskilled-labor-intensive industries, as the ratio of skilled over unskilled workers is lower than the average ratio for manufacturing industries. This is especially true for Italy. In spite of the upward trend in skilled-labor employment, in Italy the apparel and footwear industries (series 18 and 19 in Fig. 3 ) still display a skilled/unskilled ratio that is less than half the average of the manufacturing sector. In Germany, the skilled/unskilled ratio shows considerable variation in the apparel sector, while this is not the case for the textile and footwear industries. The German apparel industry, which started to delocalize segments of production nearly twenty years ago, currently displays a much higher skilled/unskilled ratio than the Italian one (0.54 and 0.21 in Germany and Italy, respectively). These traditional industries in Germany are now much closer to the manufacturing sector average in terms of skilled/unskilled employment. 12 While informative, the preliminary evidence does not allow us to conclude whether in general there is a relationship between OPT and the degree of skill intensity. We now examine this issue more closely.
Econometric analysis
To examine the impact of IFP on relative factor demands, it seems appropriate to estimate a function that shows how the access to this organization of production has affected firms' choices. The recent literature on the role of international trade and international outsourcing on relative wages and labor demand uses a quasi-fixed translog cost function (Brown & Christensen, 1981) with two variable factors, skilled and unskilled labor, and capital as a quasi-fixed factor. Then, the short run cost function when the levels of capital and output are fixed is given by the following general expression:
where C represents production costs, w i (or w j ) denote the prices of the optimally chosen variable inputs (here i, j = skilled and unskilled labor, respectively) and x k (or x l ) denotes either the quantities of the fixed inputs (here only capital) or any other shift variables (for example output), while α, β, γ, δ, ϕ are given technology parameters. Imposing cost minimization and some parameter restrictions to make the function linearly homogeneous in factor prices generates the factor-share equations that are usually estimated. In the literature, some papers estimate these cost share equations (see, for example, Feenstra & Hanson, 1996 , for Austria) has estimated employment-share equations. 13 In this paper, we adopt the latter approach, and following Feenstra and Hanson's (2001) suggestion, we introduce an index of IFP as a shift variable in the following skilled-employment-share equation:
where S is the ratio of skilled (S sk ) and unskilled workers (S unsk ) employed in industry i at time t, K is the net capital stock of industry i, Y is gross output of industry i, F is our fragmentation index (re-imports over gross domestic output), W is the wage rate, and µ i and λ t are group specific (industry and time, respectively) fixed effects. 14 Logarithmic transformation has been applied to all variables. We estimate Eq. (2) in levels 15 across industries and time, and adopt a dynamic specification via the introduction in Eq. (2) of the lagged dependent variable. 16 This specification allows us to preserve the information contained in the levels of the variables, while taking into account the dynamics of the phenomenon.
Results are presented in Table 1 for the dynamic version of Eq. (2), with the restriction that β 4 = 0. 17 We have adopted a two-way fixed-effects specification. The presence of the 13 Eq. (2) can be obtained as a reparameterization of the cost-share equation. In fact, the log of the factor-cost share can be written as: log(W sk /W unsk ) + log(S sk /S unsk ). If we move the log wage ratio to the right-hand side, we obtain Eq. (2) with the appropriate reparameterization. 14 See Appendix B for the exact definition of variables. 15 This approach is different from most other studies that take first differences of the variables, but similar to Gorg et al. (2001) . 16 For comparison with the previous literature, results for the static specification are reported in Tables A1 and A2 in Appendix A. 17 This is a common practice in this literature. It is based on an assumption of perfect inter-industry labor mobility that would induce no cross-sectional wage variation: under this assumption the relative-wage variable lagged dependent variable generates inconsistency of the within estimator (or least squares dummy-variable estimator-LSDV) for large N (number of sectors) and small T (number of years). The usual solution in this case is to adopt some kind of generalized-method-ofmoments (GMM) estimator. Our empirical set-up, however, is one in which both N and T are small of the same magnitude and the properties of the various estimators are less clearcut. 18 We produce results for both the two-way LSDV estimator and for the Arellano-Bond GMM estimator. The results are reported in columns 1 and 2 for Italy and columns 3 and 4 for Germany. 19 The significance of sector-and time-fixed effects is confirmed by the F-tests reported at the bottom of the table. In the estimates for Italy, the coefficient of the index of fragmentation is significantly positive. This positive sign is in line with our expectations, and tends to confirm can be dropped and its effect is captured by the constant term (see Berman et al., 1994) . In our case, we have also estimated Eq. (2) for Italy including the relative-wage term, with no substantial difference in the results (see Table A4 in the Appendix A). 18 For our small N and small T case, there are results (for example, Bruno, 2004; Bun & Kiviet, in press; Judson & Owen, 1999) showing that there is no clear-cut ranking among the various estimators in terms of small-sample properties. 19 As a matter of comparison, we also report in Table A3 OLS estimates for the specification with no fixed effects and with only sector-fixed effects. our hypothesis that the Italian manufacturing sectors use fragmentation of production first of all to shift abroad phases of production that are relatively less skill-intensive. Therefore, in those industries the employment share of skilled labor tends to increase. The sign of the capital/output ratio for Italy in this equation is negative and significant. A priori, the sign of this variable was uncertain, as it would depend on the complementarity or substitutability between capital and skilled labor. Estimates of similar equations for other countries yield positive as well as negative signs for the capital variable (see, for example, Strauss-Kahn, 2004 for the case of France). 20 In the Italian case, the negative sign indicates substitutability between capital and skills. Also, the output variable is negative and significant. This variable controls for the scale of production and its sign indicates that as production scale increases, the employment of blue-collar workers increases more rapidly than that of white-collar workers. 21 For Italy, the results are robust across estimators. Results for the fragmentation variable are also relatively robust with respect to fixed effects (see Tables A1 and A2 ). In contrast, the results for the output variable and the capital/output ratio are very sensitive to the inclusion of time dummies (Table A2 ). It is plausible that results in column 2 (POLS with no fixed effects) suffer from an omitted-variable bias due to the lack of a relative-wage variable. Controlling for time effects in column 1 should eliminate the bias, on the reasonable assumption that relative wages are constant across sectors. Results are quite different for Germany. The coefficient of the index of fragmentation is not significant, while the capital/output variable and the scale variable have positive and significant coefficient. This difference in results between the two countries seems to indicate that the characteristics of the production process in the two countries are not at all the same. For example, it turns out that in Germany capital is complementary to skilled labor. 22 The characteristics of the German production function and factor ratios for sectors involved in international fragmentation indicate that IFP does not affect relative labor demand.
As in other work, we introduce an industry-specific R&D index as a proxy for the effect of technological change in the labor demand equation (Table 2 ). The addition of this variable does not change the results for Italy and the R&D variable itself turns out to be non-significant. In the case of Germany, the introduction of this variable produces some change in the LSDV estimates, but no change in the GMM-AB ones. The R&D coefficient is positive and significant. Therefore, in the German case, technological progress seems to be saving unskilled labor and using skilled labor.
As a test of the robustness of our results for Italy, we also estimate the cost-share equation in its original form, without reparameterization (Table 3) . 23 The results are in line with our expectations, given the results in Table 1 . All the control variables maintain signs and significance, and in particular the coefficient of the fragmentation index remains positive and significant.
Conclusions
The aim of this paper was to test the effects of international fragmentation of production on labor demand in Europe. Because of its characteristics, IFP is a form of organization of production very likely to be factor-biased, and therefore, it is expected to affect relative labor demands. In particular, we wanted to test if fragmentation undertaken especially in industries traditionally considered intensive in unskilled labor, favors skilled labor in Italy and in Germany.
Our empirical exercise shows that this is not always the case. In our estimates of the equation measuring labor demand, the index of international fragmentation is consistently positive and significant for Italy, implying that part of the increase in the skilled-to-unskilled labor ratio in Italy is due to this phenomenon. For Germany, on the other hand, IFP appears not to influence the relative demand for skilled labor.
The contradictory results for Italy and Germany might appear puzzling, but they are very much in line with the theory of fragmentation, which shows that the impact depends on the nature and the context of fragmentation. Theoretical models show that the net effect of IFP on the labor market depends upon which phases of production are relocated, in which industries and toward which countries relocation takes place, and on how this affects the overall composition of output. The effect should be stronger when the fragmenting sector is larger and more distant from the country's average in terms of factor usage.
In Italy, the weight of traditional sectors resorting to IFP is high and they are characterized by low skilled/unskilled ratios. Therefore, we expect IFP to play a role there. Our results show that such an impact exists, even if small. In Germany, the industries most affected by IFP have skilled/unskilled ratios much closer to the national manufacturing average, so that IFP in those industries on average does not have a strong impact on labor demand. Our empirical results confirm that even in advanced, skill-abundant countries, IFP designed to arbitrage labor-cost differentials will not necessarily widen inequalities between workers.
Use, in this paper, of a strictly defined measure of fragmentation such as OPT underestimates the more general phenomenon of outsourcing. Nevertheless, we believe that our results are pertinent to the issue of income distribution. By allowing firms to pick the exact segments of production they want to relocate, OPT should capture specifically firms' decisions pertaining to the re-organization of production and the optimal choice of factors of production. Therefore, we expect it to be the measure that most directly affects the relative demand for labor. 
Appendix B. Data and sources
The empirical analysis in this paper was undertaken on 20 manufacturing sectors classified according to the International Standard Industrial Classification of all economic activities (ISIC), Third Revision.
The industry codes and definitions are the following: 
